Background: Anaesthesia management for hypertrophic pylorus stenosis is usually performed
from initial value and / or any movements at skin incision. In those cases we were prepared for rapid sequence intubation according to the departmental standard.
Results: All pyloromyotomies could be performed under single shot thoracic epidural anaesthesia and sedation. One case of moderate oxygen desaturation was treated with intermittent ventilation via face mask.
Conclusions: Thoracic epidural anaesthesia under sedation for pyloromyotomy has been a useful technique in this retrospective series of infants suffering from hypertrophic pylorus stenosis. In 1/20 infants short term assisted ventilation via face mask was required.
Undisturbed surgery was possible in all cases.
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Introduction
Hypertrophic pyloric stenosis (HPS) is a frequent disease in infants with an incidence of 0.9-5.1 per 1000 cases (1) (2) (3) (4) . The main symptoms of HPS are progressively worsening "projectile" vomiting, poor feeding and dehydration caused by a gastric outlet obstruction due to a hypertrophic pylorus. The average age and weight of infants with HPC is 5 weeks and 4 kg, respectively (5).
Anaesthesia management for HPS is usually performed under general anaesthesia with tracheal intubation. Tracheal intubation puts these infants at risk of regurgitation, with the potential of aspiration of gastric contents, and rapid sequence intubation is indicated. Beside the special character of anaesthesia induction in children with HPS, rapid sequence intubation in infants should be always considered as high risk procedure. Despite preoperative correction of acid-base balance and hypovolemia, prolonged mechanical ventilation might be required due to remaining metabolic alkalosis and a subsequent delayed equilibrium of the cerebrospinal fluid with the systemic circulation (6, 7).
Only a few publications describe avoidance of tracheal intubation and mechanical ventilation in infants undergoing surgery for treatment of HPS by using spinal (8, 9) or caudal anaesthesia (10, 11) . The major drawback of high spinal anaesthesia is the unpredictable cranial subarachnoidal spread of local anaesthesia with subsequent respiratory failure. Caudal anaesthesia on the other hand might be insufficient for pyloromyotomy with a skin incision above the umbilicus.
Thoracic epidural anaesthesia might be an option for anaesthetic management of HPS. Until today, a lot of practitioners have concerns against thoracic epidural punctures in infants due to safety reasons. Recently our study group has developed a technique to directly observe the spread of local anaesthetic inside the epidural space in neonates and infants by ultrasound (12, 
Surgical procedure
Fifteen minutes after performance of the block, skin incision was performed via a right lateral horizontal approach, according to the Weber-Ramstedt technique (16) . After pyloromyotomy, saline was administered in the surgical wound, and a moderate volume of air was insufflated via the gastric tube to exclude accidental perforation of the pylorus.
Emergency management
All equipment for advanced airway management was prepared in cases of respiratory failure.
Respiratory failure was defined as the development of paradox ventilation, disappearance of end-tidal CO 2 curve and / or decrease in SpO 2 < 92%. The following sequential airway management was initiated to re-establish adequate oxygenation:
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from initial values and treated with atropine 0.01 mg . kg -1 and a fluid bolus of 10 ml . kg -1 , respectively.
Insufficient blockade was defined as increase of HR > 15% from initial value and / or any movements at skin incision. In those cases we were prepared for rapid sequence intubation according to the departmental standard.
Postoperative management
After transfer to the recovery room, pain status of the children was monitored via OPS score, Postoperative nutrition was performed by ad libitum feeding (17) . The epidural puncture site was examined 24 h postoperatively to detect local infection, according to the departmental standard. 
Results
We analyzed the first 20 consecutive infants undergoing pyloromyotomy according to WeberRamstedt with single shot epidural anaesthesia. Pertinent patient data are illustrated in Table   1 . The relevant blood gas values after admission in the hospital and before surgery are illustrated in Table 2 .
Anaesthesia management via sedation (details are described in Table 2 ) and ultrasound guided single shot thoracic epidural blockade was successful in all infants. Thus, no rapid sequence intubation as described in the methods section and reversal of neuromuscular blockade was required.
As expected, median (range) decrease in heart rate after administration of 0.75 ml . kg All OPS scores remained < 5 and therefore no child received additional systemic pain therapy in the recovery room. The examination of the epidural puncture site 24 hours postoperatively was uneventful in all cases. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 suggest caudal blockade with bupivacaine 0.25% and a volume of 1.6 ml for pyloromyotomy and describe a success rate of 96% (11) . In spite of all these encouraging reports, our clinical experience was based on the observation that caudal blockade is insufficient for WeberRamstedt repair of HPS due to a required cranial analgesic level between T4 and 6.
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Preliminary and unpublished data show that only in the minority of cases a spread above T12
can be achieved via the caudal approach, even with a volume of local anaesthetic of 1.5 mg . kg -1 . On the other hand, spinal anaesthesia for pyloromyotomy may cause uncontrolled high blockade and subsequent respiratory insufficiency.
During the past 10 years our study group acquired a substantial experience in the area of central (12, 13, 19) regional anaesthetic techniques with ultrasound guidance. In the light of Weber-Ramstedt pyloromyotomy. Once the epidural space is identified via a combination of LOR and direct visualization, the spread of local anaesthetic can be directly observed.
We administered from the first case ropivacaine 0.475% ( It is important to highlight that the described technique requires particular training and handskills. Anyway, paediatric anaesthesia nowadays is a highly specialized profession and therefore children, independent of the severity of their disease, should be treated only by dedicated paediatric anaesthetists and surgeons (21) . In experienced hands, ultrasound guided thoracic epidural anaesthesia may be considered as safe technique. Careful miscellaneous management (sedation under maintenance of spontaneous respiration, suctioning of the stomach, etc.) is equally important for the safe and successful management of these cases. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 (24) . Despite we did not exactly evaluate the anaesthesia control time in our retrospective analyses, is seems to be obvious that the avoidance of emerge from general anaesthesia is directly associated with faster procedural times.
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The clear limitation of this report is that it is just a descriptive consecutive case series.
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